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V I 



[Ih^® 1 1 

L [nfz ; dt ^'j- -fi)^ htiih t. y-r-R 

mmm^u t . mm. ^ s#i - ^ mm 

'ommmmm-u^ n~f^^"m.mM^WL^±.^frmm.mmmnm-<Dmmiz 

(Dr.f^z^'-Mmm^miL-h^^xm^ry iy^fm t. mmmMmnm-^-m.m^^^ 

^)n Lxmm^xy V i t9 mmmmwm-±.x>mm^z hi--^mmLxiMmx^m.mmmizi3 

^x>mwmhi- 

-0*7)^2 0 0 [g- mm/mi n] &.TX$> ^ Z t i>m.m^W:o 

19 h -^-Oi [g • mm/m i n] =#fiB#F^ 

^fz^<D^M^±.ifm. [gXmi n] X^Pg|5S$ [mm] Xh:h — iiiST. C. [w t 
%] Xgl^mh^^-^WST [%] 

■c ^-e. 

Azif m [g / m i n] =3^<^_t.t'fl[g/ mm" ]X^<^Jttlfte 
[mm] X^m^ — y^^ [mm/m i n] 

liwm h:»--^ws T [%] (i. ±i5h^-oq/d (mwmxm^) 

, -y^ i-y^^mx> h-t-X'^fUt'- 0 . 1 [iC/fjLxn'] h i~-x>m 

^X^^^ Xyy.^m<Ohi--X^tU£'0. 1 [i CX f,m] ^nco^MA^W'yhi-- 
x>m^o 
lm^^.2] 

1 9 O O Omm/m i n\ik±X 

$>^zt 

lm^M3] 

it^is itfzii.2 ±Mmmmmwm^mn-r^mm^^y( rxi)^^ 

{m^^A\ 

K 2tfzii3 <7)?tft^®tCj3V^r. 

^<7)9 ±iePiPgl5t'isv^T^iaft^iS#'ft^±<7)P^57'Jlft^J^M3:-^ 

5 1 

mm^mnxz>mmmnm-t^ mmmmm^±x>mmizhi--im^Lxm.mx^m.m 
mmm^ww±.(^Y±-m^^mn-w\<zm.'^-fh^n-m:m.t^mk.tzmm^^i^^m 

® H is "C > 

±.^m.m^m.t k 2 . 3 ^/ 2 ti 4 <Dmm^m.^m^^. mmw.^m.<Dm%x 

yx^±mmmmwm-<7)^myj\^tmio\^x&'ymmmmwm^x <0 i>mm^zmm^^xm 

±mm.mMmnmzmai-i>mmyu Txm&ivBti-^ o< 1 vd 1 - 1 vb 1 < 1 vd 
-VL I < 2 5 0V=^?t7t: L. K'y. Z t<DX ^ tt ^ 

mmmmwm-±<omizHmm^ 1 . 5xx^:xrizx^zt'imwLt-r^mmmj&mm 

ZZX. *^'#^iX(i \'-f--nmzX^m^m^X>yy<-yi<z hi--i}^{XXj: < ti>6 0 
LTX=#4Sx*JtS/^¥^x 0. Gxm^ti^o 

[m^M7] 

mi^m6tfzii7(Dmmm^mmizi3\^^x. ±%ihx-tLxw-^mm^^o. 9 ex 
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im^MS] 

^mm.m.wwt . mmmmw±-<^mmz v -r-^m^Lxm^-t^m^ 

T. 

±.WM\^^wt\^xm^mi . 2 . 3tfzii4(Dmi$.^mi:m^^^^t^!wWiti-^x 

o-tX:fj - b V y Vo 
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b ■; ■> v 

[0 0 0 1 ] 

mmmi^^±^zmw^nfzmm^ . b i--Rxfm\±^ -v y r 
b y y ylzmir^i>(7)X$)^o 

[wwjm] 

[0 0 0 2 ] 

xcomm^mizw^K 

M>lil^U\^t<zm^i^fz~f&^'^iM^^M^is h X ■oX^m<D h 

x-i)mm^fifz^k. mxMmmmwmzm^^tixj^mz^^x^o mtcizm 

m^tifzvx-ii. ^')Ttti> i^zMW^tifz n . Mmmmm^xx 

mn.X ^ y T m±:^^XX>m ^ m: o xmti^-ofz Li^hi^i>o 

[0 0 0 3] 

‘MMi- i>mi^Mmmmizis\,^x . y rmM:^^h(o b 

^tt^v^;J:)t9)^:^-7"y®ft75"'^i:^< ^oTv^^o h X - ^ 

$ tL^ i -eo ^m-r 1 x\ 

Wi ^ ti: ^ iy ^X i) Z> o 
[0 0 0 4 ] 

:ix>Xo^j:f^m^miki-i>fzt6iz^ mWf-XMnzis\^^x. q/dli (q : hX-^iX(0 
d I b y~ — X> iz — b 

M^LX. ^mx>ALib±:d^'<0 ^|p]±$-tJ:fc b tiT 

[0 0 0 5] 

[#S1^:tm 1 ] 1 1 - 2 3 7 7 6 1 

[^m<7)mm 

[§^m^m'ik LXo tx^ i^m] 

[0 0 0 6 ] 

.in(±, hx-<r> 

wmx>iLibX:/}^^ ^zii. by--g^co^mi4H^^ 

j^^'-mkM<Dmwmti^. Yx-^ix-^ziix^mnx^ V r<Dmm^^j:t^t\^^-ofz hx- 
(DwMizmx^^^y <m^x^fzi6x$,^o io-c, ±ie#fb^i^ 1 Idem 

^by* X'^-oXia^ X ItZ X -z> X IX^ HU 1~ 

•it Its##- 1 <Di^\^i^m t xmm $ ttr . by- - ?nf[ ^ mm ^-r 
[0 0 0 7] 

'?->I-e:$:ai)PAti, WM2 0 0 3 — 0 3 0 1 2 smXx ^ ^ 

tzzLi^6tM\m\xx'xx>m^^x^M,mx=bYx-^ix<DmWiit^t^o-~ \ Q [%] t-^>s 
X 9 1;. m.i^mwfHizisi^;b±mhx-(o^mizmx^^^x y-^i:m^Lfzi><Di^m 
Lfzo 
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5K-{BU m: u : \'i - — 'J 

7t:RH^(3. 14) £o : ( 8. 8 5 x 1 o" * [F/m] ) 

r : h-)-— [m] q : h:>— [C] 

[0 0 0 8 ] 

y!)-Lfzn (jiJiT. -t^bo z(D X 0 

W\±<D'm^ti^^z 0> 1114^ -V 0 Y-r~-\z^{X'ti: O t ^{>^^75"'## 

$tt;5,o -etT. h hi-- t<D 

hi--i)mi±^^'')TmM^-hmMLXM^LXLt^ Ztiz:^j:;ho 

^oj: 9 t'±ie'Hi4;^75^'±is#me^#*^^±iiioT Li 9 i><^i)^ 

J L7)^L±iEP^^^*5: 1 jsv^r L 1 ^ 

MmLxLto t. hi--mm.mi}^i7X'}m^^mm^z^^ 

m-ri> x>mm.itm^i o [%] hxnz^i6tni\ 

-e b — < X'^ ^ Z t fzo 

[0 0 0 9] 

±tmmxu. hi--m^(Dmwm(iisxzfhi--u^mri^dxhi-- 
w.immwi^x>mm^zmw^titi-m.^mi^M^<^mmm(7)i&\^^hi- 
-x>m^^^j''^j:<x^ztx\ hi--mm^j''^^ lt5^l^75^'l. ^1^ 

h i--om^x>^x^^ < . mMmmh^mzhm 

mmmmw 

^ ^ fi. mmmnmmw'r z > x ^ fs. b ^ ^ 
p?§pfisoMii7:»^u< b:b-^M(iiiA^o ^ zx\ zfth(D^m<ofm^ 
lx hi--<Dmwi.^iffix.^^i^^m^x^z 

■ 2 ) o 

[0010] 

±mWMizm^X’^^^ti/zi>(DXS^) ^ ^<DS6<}tX^tZ^lX. hi--m 

Xo-tXiJ- b V y -y ^ Z t X^ ^ o 

[0 0 1 1 ] 

nx>y V hi--RV‘'mi±x^' v 
^ iR#i- ^ mmmnwm t. mw-r ^ mmmwh$- t<7)ii\^mzis ^^xmmmmn 
h$-x>-mmti;,x ^ X o mm.^f§t^^mzx nmm\mm-^ux o~ 

^^xmmmMmni$-± ^m^-L^-\txmnxy 

v^ffML. mmmmwmzmm^u T 7. ^muLxmm^xy y X 
x>mm ^zhx-imi^ Lxm.mir ^ mitmm t; is v^ t . 
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0 0 [g • mm/m i n] ]>XTX^h ^ ^ t h o 

*9 ^ [g • mm/m i n] 

[g/mi n] [mm] — MST. C. [w t 

%] Xg^^mh^-^WST [%] 

- - -e, 

m-^nmhfz'ox>mM^±.^fm. [g/mi ni =m^±ifm[g/mm^ ]xm<^±ms 
[mm] — [mm/mi n] 

g§wm^:^-^WST [%] !i. ±mhi--<Dq/d (M^M/mW 
. -^4 h 0 . 1 {.iZ/firn^ \^:X±(D^MM^W-z> h /-coW\ 

h/-X'^tu£0 . 1 iiC/fim^ ^:kT<D^mMiW^ hi-- 

(om^ko 

mm/ m i n l^AzX'^^ Z. t t ~t -?> i) <DX'^ ■?> o 

m^m 3 m^m 1 1 fzn 2 ±tmimmwmzma-r 

ii^]^4 1*^:^ K 2tfza3 is v^T. ±tmmmmnmz\^ 

^m/fzmmmmmizii\,^x^ Lxm^mi. 2 . 3tfzH4(Dm^m 

■2> ii (DX'^ o 

mz^ms (Dmmfmmmizis\.^x. £ztmmmw(nmun^i^ 

. Mit'ikmiL-^rL^ o<i 

VD I - I VB I < I VD-VL I < 2 5 OV^ii/c L. Ro. Zt<DX'^^ 

M^j''immxt-t^ t. i . 5 x x&.riz-r ;b ^ t ^mwL 

t.'jr >2) ii (DX £) o 

^^X\ < t iy 6 0 

%^^-f LTX=li@xKJtS/'^¥^X 0. 

m^m6 tfziii <Dmm^jiimmxzio\y^x. ±uhi-- ttx^n) 

m L r isft 1- ^ 

;^ - h U -7 vtciBv^-C, 1 . 2. 3 t fzli 4 coMi^^W:^ 

^:zt ii<DX'^i>o 

[0 0 12] 

MmMx>maux>iz^ T^xLibRmtLmf^ihtz o tii^pgp^ai® 

/fZo 

mtLnm^fz<0 izmnUi:mMi-^m^nVX-X>m [g ■ mm/m i n] =#(£B#P^ 
iyfz^ (OMWi^-t-^/fM [ g /m i n ] X IIP^S $ [mm] X h / — iM&T . C . [w t 
%] xil^m h:^-^WS T [%] 

dCl’C, I) (DMM^JztfS [g/mi n] —tS.^JltfM[g/mm-]X-^ 

^Azhf^S [mm] XJ^i^MiS.W't^^M [mm/m i n] 
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i; -etr. tcrj3pgr>^®j§i-^g§wmh:^-<^ 

-coii: ^i3. c:o^,^t:\ ^®1^P^mL7^ch:f- 

-<D^-r:'^j: < . i-^wM<D h i---X:'^i%if- 0 . 1 [i C / 1 ^ m] 

-^hi--. ■f9^wm<7)}'i--'C'^tU£0. 1 UCX/urn']^lT<7)mmm^W^Vi-- 

i)^\'i--Mm^isi3^ <m^-r^^t:^m-ofzo ^§wmh:>--^wsT [%] t 

LT. h-f-(Oq/d605t^t^i3V''r. 0. 1 [fC/ 

fim] JiiL±Owmi^tto hd--OiiJ^, h^-'eabtUi'O. 1 [fC/// 

m] \^xT(D-^mm^n<^vi--(Dn^^m^^tzo pp^spsi^ 

^MMiz h i~ — <DM^ 2 0 0 [g-mm/min] liiT IZ-t ~f 0 ®f^?r 

f^^fzOO^zM^JzlfM [g/mi n] ^ ^PpBBfl [mm^] . ^':^ — ^^T. C. [ 

w t %] gimm^:^-^WST [%] iT^f\ #fSBf *9 

"t h i~ — <OM^ 2 0 0 [g-mm/min] ^~fiZ ^ ^ J: 9 h :^ — ^M^ir i> ^ 

tx\ MikmmtLx ttzX^km-r 

^mmsiz^i-x 9 iz^ mx>mm^jkiLmz^^^^nmnit(ofzibKm^nvx-^v^s 

xm^mrn(Dm-^m^X)tzO(Dmm.^±.n [&ymi n] . P?|PS5ffi« [mm^ ] 

$<-r^o zixizxo. miiLmrBiX)fzo izma^^mMx- 6 ^mmhx-x>M^ifp^. 2 

0 0 [g • mm/m i n] JXTiZ-t^Z tX\ ^mM h t-mWST [%] h X 

-^m^^x>bmm^st lx hx-mik^itpx^z tyi^'x ^ ^z t>^^Lx^>^o 1 -^^ 
■L. mmmmx>mMit. mum<DX^^. 

i 6 . LX hx-mmizj: :hAxommtr^^x 19 >bmx^xd 

^ X t ~/}^X # - 2 ) o 

mm(7)^)}m 
1 0 0 1 3 1 

-S) ^ v^ 9 ^ixfz^j}^-/)^^^ o 

mm^mmx^fzib(D-m0.x>fm] 

[00141 

ixT. mx-wmyj^<7)mimm^w:izmmLfz-mmmwjz<^^^xm.mr^ 

o 

i-r\ Ellfi. 

<omB&«^n-e$>^o mm.mm^tLX(DYy A^Bitwi(omm^z[t. mmmm. 2 ^ m 
±mm.3. ^ o-~'yx'^m.6i)mxzm^^x-x\^^^o tfz^ 

— -2 ) 7 t^WXX^^^o 

[0015] 

-hiBS9fe^i (±. T X < m<Dm^x>mmi^zmiftm^mx fitz i, 
X)X. i o-C[114^^e(]:^l^i;®$g|Eiti$tL^o z<DX 0 i/zm^mW) 

wmmm2xwTMX>mmmi&iz-m^m^ttfz^^^ mitmw:2 

ti^bo zfuz X 0 .■ m±i $- 1 ±izmmmm:^m^^ti^o x^zm^^^fzmmm 

mi. mtmm4 ti4\H}X^m.mmimzi3\.^x. m.m^m4izx owmLtzhx-^nm 
^x^ztxm.m^ti. hx-mtfj:^o -If. 

■ Wt^coX X 5 y X'X^.^i^ 1 5 ii 75 ^'i+[p]i"- 2 )^^g|ltCjitB • Jlz^ 

^fi^o XLX. 5 l/Z X 0 . UW^^zBitWl XX>VX-^t^im^^X>m^^ 
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ISli^ 1 7 tcjll <Q^^^ V i- — \^i)^^^-^ixtz 

IS^^MS-e OM(±> ^')- 

G'C'^' 0 !S^#l±tc?to7t: ^■:^-7i^'l^*$^^^o ^')-=-y 
^'^®6 2 tzJ: <9 — -k<r> 

[0 0 16] 

iH2(±. :^mmmm<7)mmmf^mm~m^^hix;hm.mmm4<Dmmm^m'c^^o w.m 

^M4(±. t<0^4|p]g|5t;^p^5 0 c:<7)|§ptp5 OTj'ib— gl^Ti^'liai L. 

-XA l^lixTv^^o - 0 - -7" 4 1 

LT|Mi^<7)M4 2 ^SeiSLTv^^o ttz^ h 4-- 4 6 0 T 4 5 <!; 

^mm\ mr. 4 7 kiim-r^mmmiimmA 4 1. m^mumuA 4 

') ^'y t. m^^')-k4 1 ±.(ommm^m 
mir^ ^ 4 9 1 mmmumu>4 4^gi5tc(iiii^L>&v> 

^f^lixTV^^o tfz. Ki^^4 9 i <9 ^)?aft7> 0 -7M 1 HI$g:^[S]T/;lLffiiJt3. itft^J ^ 
Sd i A <9 □'> — ><^4 8 ‘bttTV'/2)o A'{±?lf^7 

0 — 7" 4 1 <j, 1 8mmi;L> 7 K7'7 7> h ^ L < li 1 ~-i5:mmOv||$ ^ 

1 0 ~ 2 0 mR Z<^^Ht^A^ LTV> 

. K7 ^ 4 9 '9 -7"4 1 (0!H^:^fp]tiNg (N 1 ) . S®(Sl) 

. N® (N2) > S® (S2) 0 4 oo?g|®^^-r^ ^i3> 4 2 OM 

®o@EM{±. m2 ^o-C'{i^ < . ?aft^o-7"4 ioAi$. 

'9 -7'i§)HO K7 7 4 9^0@egtc|^.D'C'ftfe0@E®tc|5^LT^ J: v^o 
® S Hi. miti^ 1 t 0 - 7" 4 1 <!: 79^'^4|p]-r ^ 31ftMit07 '9 - 7"*lPiJ $ ft 

fz^MUt^^-oXis<0. 5oo^®ocj3-e*t^</'igl79^^Jf L, ?lft7.'9-7"4 1 ±o 
4 7^ mi^mmxWA ^ $ 49: A 7 V ^ Mm-f ^ ^^fij ^ ® O T V> ^ o 
[ 0017 ] 

iaft^g 4 4 4 ICJJX^$9X^ h A- 4 6 tm4§L^\') T 4 

'9^7 7&^'Hl^lEiti$n^^<ht:\ P9f®0®14t-)«®^w 
mft7'9-7"4 HSlWtXmm-^tt^o X(DiMi^M4 7 (±?lft7 '9 - 7" 4 

1 I*10M5 4 2 OM®S 2 oTjESf^^ V -7'4 1 , A 

'9 — 7"4 1 OHIIsi: 9: ^ ALT 

^ 31ft7'9-7^4 1 ^ffi^cpA^orB1PtA:^^LT^^^6]A<?> K9^ A 4 9 trJ: oTAO^IpAM 
^J $ 4 7 75WtT> '9 - 7" 4 1 tlA;|Ai^Tr^Pgl5 5 0 

> L9r4lS]A^o KA:5^4 7 AMJ $ 4 7 (±?l»JiR^^ 

4 4 3^ft7'9-7M 

$tt^ALT\ Jift^jA'4 70 h ^mmMmxiiv^y ^ 4 

9 L?lft7 '9 -7’4 1 LorslOftia^Mt^KHt^P^PiliO. 8 mmt;|^^$tLTi3 19 , K 
7^49 KM\^Ltzm7B S (om.U'H 1 (i ^ 4 9 J: I 9 '9-7^4 1 <Dm^:k\^± 

i/tffliJ tc iS:JgMf4i- ^ i 9 Seg LTv^^o ^9xtcj:i9. ® 9i A M$iJ $ 9x /c 4 7 K A 

7 4 9:^'<b?aft^JjR#^4 4 9 - L t ;L 

> h A — Om^fi L LT<±> —10' — 2 5 [;/ C A glO^H^^'^fjgT^'&o 

[0 0 181 

I^9lcfl5^1 L?+|p]A^^ft^itTti. m^4 20 s l®OM79t^ i oTilftT. '9 -7'4 1 

m^^X. AO^^AS9t#^UCj^^^$-A^75^<b®®$4i-^o LOL§, ^ft7'9-A4 
1 t-m^L^v^mi® J: •9^ft^4'4' t7 V B kt[\m^ixxii 0 , 1 

7 70^^0 b A-tC(i3gftA“A7'>4';l^T5^'f^ffl LT. mi4A-V'9 TO^Bt5' 1 

(omi^mzmm69^z^^Lx vk-ikkm^i-^o ^ft^’9-A4 i onngn-f^poTAie 
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[0 0 191 

tfz. 4 mi, b *9 > - tt 

icioTfr/i^ *#6t)t'fi, mmm^^A A h 

ti/cm^L^v' b >+Mi, ') 

MU^UA A^f^comi^MA 7 <D hi--mm^^.^ir^o 

v^ h X \^xmmm'^u a a \^[z b :b- t> mmmn 

UA A[^(7)m^Mx> hx-mmT. c. 

[0 0 2 01 

3Etft^Jt::oi/^'Cif L < |5j.0^1"^o 

±m^i^MA 7 hx- A 6ii. X')X-)V^ 7.XU>T^') 

xm<ommi>^wmmmM (cca) Rxf'^m^'M^Lfzii(DX'^n. t^'>v x. 

mitx^ txiriWji±^^i^x^^^o o . o 

1-0. 1 5 ju mX>mm'^'^^o ^Mt LXltX -X'yXy y X . y X u '>T~yyXU- 
, xx^'JF'y. x-< t7^>^'x^^o Lxiix-x'yy'y y y. y 

^ V yy zzyxju—, ^XXOFy^ X — < z t:^^'x^ 

[0 0 2 1 1 

t/z. hx-A 6 mnhx-t Lxi>mmi-^ztiiX^^o m 

LTfi, ■yy'X^^h. ^v^4'b, y y A' h n/s';i/b, 

- -y i: t;u5 A, m. I&, X' y X 7^^ . xX 

, ®|p\ yyxxy, ^oo-^a, izx-yy, :^K5'>a, X)\^yyj^. •yyx'y, xu 
A, xyy^ 9 y X yx'y ^ ^^xyxi^x>x.yti:^i^}z(X)'^^'BLxyX(x>\Fi^^^ifi^\ih 
ii^o ZtLh<Dm.^i^ii^i^^±'^-^^0 . 1 - 2 /ummj^X>ii(D-/}mt L < . ZX>t^(Dm 
1±#<^'a^ili, 1 0 omfiSlSl^^ttr 2 0 ~ 2 0 0*Sfl5, # i t < (ifS 

1 0 ofifigBt^ii LT 4 0-15 om&ux'$>^o 
[0 0 2 21 

»^J^:LT(i, 'l^^:^-h^^^<Di><D^itm-r^Zt:^^X'^^o S i, T 

i, Al, Mg, Ca, Sr, Ba, In, Ga, Ni, Mn, W, Fe, Co, Zn, 
Cr, Mo, Cu, Ag, V, Z r i> ^ S i , T i 

, A \ (omit^x$)^yo X . xxzz-r. r )\^<x^^ t^xmMx$)^o v^J!)n^J<^v35j!jnMii 

, 0 om»si5t;iiLTo. 5-1. smmux^^zt^mtL< . !Wiztxt 

L<(i, 0. 7-1. 5Sag|s-e^^o 0. 

vx-(oWiMi^iimT-rhtzib. x^ti:mmn.xmhx-x\ sfe/^n^ b^-^ti[<7)/^,Htz 
ttzl. SSiSPJ; i9#V'<h, Z> iiXXD^ C'C'O, XV-Fib 

< V -^yXTF^^. hX-X-ihmMLfzimoMizj:;hm^'t^^^X> 

y ^ ;u<y xx^':± DB < ^ ^ o -e L r , yo-zzyy'xy - 

L, $ibt;fi, m^^izi3if^hx-(DXV^m^LA^i-<^0. # 

tl, yn^X y-mmiZi5lf^mBX>tliXlX>m^lZtX. < t i> 2'^FX±X> hX-^M^ 

HMm<Dl^JjaizJ: ^XWlzXfDmi^Xmmtz^^o tfz. X y - h x-co 
m^izii^ t. mmy- hizfm^tt/zhx-mm^x-y^' 

-^■y FXu yx. y X -xj^mLfzm^tzmmizx^if 0 x^'^c. 

[0 0 2 31 

^i3, LXli^'^coi>X>X^'^htiX\^^^X^. 

^=^'^XJ^ib^(DX^'—^6^XS^o hX-iZ'y^.^X. 

[0 0 2 4 1 

$Gtc, ^7K<b, irLi&i4f^±, ^m^mm^x>sd'^xx mmmm 

^m^fixy^^^z txmt x^x-:hmM^mzm^^^^mMtLxii. ^m^yxy 

t'X^^t F\/^o y X ii' Y 0 X yy y . XXXii'VO X'ouyyy^ 
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V > -9^ ;i/ V ^5- n n V 7 'y^<D t u u i/ y y ;u V y \ ^yyy'y ^ ^ ^ 

■f-ji'h'jy h ^yyy y^(D t h ^ yyy yM'V-^ /5> o t 
y->fy. y’J =i-y^^ 

^mML 
[ 0 0 2 5] 

3 - 7 [/i m] 

fflv^^tLTi3^9^ 1 2 0 0 [dpi] 

1 txzf^^cx^mm\t:^^iEmn<7) h :>-- lt ^ i v^o 

[0 0 2 6 ] 

0 7 4 5 i: LTti. #ii^^l2 0 ~ 2 0 0 l/u m] y^y^hm. 

-7 7* ^'74 hf^. 0 7^'i:'\ i> (D^i^mir ^ Z t-/)^X' ^ ^ o 

^'mmmx>mmmmm.x'i±. ^mxamm:^-h^j:^yT^izyx.y4 h^m^rntn 

K-^mmizy')y-ymm^izX^mW-/)m^iXfz^^&^5 5 [;«m] (Di, 

mflg. yy^ymm. ^y'/y’rx^ ymm. y.^)rmm\ xy)7< K#j|g> y.7°^y 

ttz. 4^° 0 l^'- 0 770;^ 

4^” V 7 7- 7 7 7 0 P - h .7” U T 7 0 o - h 0 )i'mm. 7° ') H - 

, 0 H'- 7 ;i^ =r - )i'mm. X' 0 e- )v XT- y - 4^° 0 7 7- ix ymm^x i v> 

o S/c. 77^777 77- X^) mt^ - )^^X> 

yyitxyy 4 y y x y y y y - h 4^° v 77 yyxyyyy-h 

mm^(o 7° 0 ^7 7 ^> i V'o t . 7° 0 - 7'7 - h 7 0 J^7 lx 

7'J^ibi^'-0 77#J3i, 7 0 h O 7 77nji7^7#Ji& 
, x°')^^xy)^xux^^yymiiB. o 77 i: 7 7 o 

t/c. ^'fbli- 0 77 -r h 7 7 ;i/7 n jn7 7 7 

t ^'fbtT— 0 77 t (D y —7° 'j V — ^<7)7 ;l^7 n 7—70-7 — . v'Jn — 

7#flg^ J; v^o J: t5^ 

^-^mmmtLxii. ^-7777 - 77 . ^<b777. 

LT{±. [/u m] mT<7) ^ t 

Lv^o [;um] i 0 ^7# < 4'^ i:. 

ib -5) o 

[0 0 2 7] 

^43. ilft^J4 7 •^7)?t147 7 0 74 5t b7“4 6 t <^'a^Jt(i. 4r ^ 0 7 1 0 OS 
isi^njtLT h7 - 1 ~ 1 
[0 0 2 8 ] 

ZXiZ . 13 O V> T|5iB^7 o 

±]^<7)J;9i3. ^ft^M4 h7-^t![fii|ft7 0 -7^4 1 

ilft^J4>0=^S*:(7fg;v^ b 7-c7i!l^c0^7^ < . 0 -74 1 ^]t7 0 - 

74 nzmw^ti^m^mm. mams ^^x\ ztub(D 

wm<Dmm^^mLx. r^x-tt^i-miiLB^m^fz o izmamirmm-r^^^wmhx-y> 
*^Si6. ztixmmi-?>zt7^^'hx-mm^iifi^^/-zi^iz^Mt^xfzo 

izmn^^mmi-^m^mhx-x>m [g • mmXm i n] =^sb#f^ 
^fz (DM:'^^±.l/fM: [g7mi n] X^PSj5ft$ [mm] Xh7 — iSj$T. C. [w t 
%] Xg^^mb7-^WST [%] 

miiL^mSfzlO<7:>^.i!l^±lfM [g/mi n] =m^±lffi[g7mrn- ]xM 
^±.<if^m [mm] [mm7m i n] 

b 7-^WS T [%] {±^)i:J:0. -5>@ 

. 0 -7oHii75S‘i< h7-itjgi^< ^>5.^ 
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T. ^ P :^-<^i7&^'#vM5i:" P - fj^l^CTj^'gg 

t^^hix^o ms a. Lt^-tmMm. la 

4li. iIft^M4Or^P^fi$^La6flfe0Jia-e^^o tfz. g^^mh:^-^WST [% 

] i± P :h-«om^‘^s:q ^:#4@d t =^ftiJj L. ^*6/:; q / d o5";ftj(rjoV^T. 

(D hi--'C'hiUt'- 0 . 1 iiC/fxm'] hi--<Dm^X:'i)io , y°y 

. 1 [ f C/// m] 

0 ^ixli. P-:h-o;^-C'4'<. -74 i-^wm<D h 

■r-X-$)ixii'- 0 . 1 [ f c//. m] y°y h X-X 

ab:Jx{fO. 1 [f C/;«m] J^T<7)^®S^4#o hd--75"'h:^-fl^i^tii5i3^ 

Z t-/)m-otzfzit>Xi)^o ^i3. P d--<^Mi^m55-^i3 it/li#d d^y>^7 

5 y n (iSp°p^ : TE-S P ARTTd-y 4’■^f'-J ) ij^mLfZo 

^ii(DX$>^o ustr. E- S P ARTTd-y 4'-»f--CJi|E P^P-cDq/'d ^tniiJL/i^ 
<50 ?r^i"o 
[0 0 2 9 1 
1 ] 

Fy ^ 4 9 tlct i9m^±tt'M^ 8 0 [mg/cm^] L. 'J - 7" 4 1<^^ 

p1^ 2 7 8 [mm/sec] tz L /Co S^<55^±tfipSt± 3 2 0 [mm] tLX, A3^^(^<D 
tiild^^m^'LfZo tfz. Fy^4 9®3§ltf^(Oiaft^J^®ai$^-ti-=S^v^/ii6i;Ai9P'>- 
)l^ 4 S h rix is <0 . §IPM5 0<50M$^ 1 0 [mm] i: LT^P^i 5 0 

tfz. ±i$<^E-S PARTTd-y^-if-t:'ftPJL7t±l5Pf--0|?mm 
f.^_i^WST [%] ti2. 3 [%] <h7i^'-C§7t:o -<^^ft^g4-r\ 

5 [w t %] t. ±$iM^^mm^tz ^ Kmou^mmir 

h d" — <50mt± 5 0 [g • mm/m i n] P d~ — ^ 

m Lfz^mf^xm^mm 4 mi^mw:4y^-hmv^'ti!>LmmizHmLfzhx 

-x>M.m^tfmLfzo ttz^ 0 [mg] mr 

izir^ LTV^^O 

meiz^ '^^'mmhfz^\,zmuu^m^'rhmwnvi--(Dmt 

Li6i-o ^i&^j 1 t LT> ±ie?im^g4 -e h 5 [wt%] t 
7 [w t %] t LfziiCO^m^^. ^i^L9^f^$)fz<0 izmnU^MMir^^^wM}' X — coMt 
t'd--?t^i^i<!:<or^.^.^P^lll6 4> (♦) X^LtZo H 6 "C Li6i- J: 9 t- ^ hX-Mfx^ 
5 [w t %] t7 [w t %] tLfziiX)^ ^^iriX(Di>(Di>. t) 

X-(Omit2 0 0 [g • mm/m l n] FJ.T-e^l9> P/-^i^aii6 0 
[mg] l^lTiZfj: <0 ^ $^^\y^)VX'^^fZo tfz. V'. 

lift ft ta t ^ v> C <>: i:mm L fz o 

tfz. \tm.m\tLxmtLnrnhtzy)\<zmnu^m^-r^m.wmvi--mi)^2 0 Q [g 

•mm/mi n] FUiCO <50 </'Tx I^#<50rfl!|^?ri3 Cl ^ o fCo El 6 •t’ (X) 

1 C1(0^#-CI±, h 0 [mg] ]Dl±tC^i9. 

zi t ^mmLfzo 
[0 0 3 01 

4 1 LTOM4 3 «i<^M4 

3{±. ^fty.o-/4 1 

5^<7)-&^:^[p]<7)i^^^'j^<?o^s ^^ 4 o%J^JL±<h Lfzi>(DX^^o ^(DXvizi-^^tx 

. m^i^i izmmi-^m%-xy^^<7)=-y 
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K'; 7 0 tc < < ^' 19. 

:l t ^ ^ o 4 0%yi±tir^fzib^z^i^ ±M^3Mt^OPl a 

(S®) > P 1 b (N®) . Pic (S®) m.^4 3 (± ^ 4 9 i;<^ 

'1 1 <79liIfg:^fp](:P 1 a (S®) . Plb (N®) . Pic (S 
®) . P 2 (N®) . P3 (N®) . P4 (N®) . P5 (S®) . P6 (N®) ^^1“ 
tfz^ 1 79^':^ ^ ^ b . 

ifi®79^' <f 3 0 mm t ^ o fzo 
[0 0 3 1 1 
2 ] 

^ 4 9 tiJ: <9 6 0 [mg/cm^] tlfS® L. 0 - 7" 4 1 

3 ^ ^ 3 8 0 [mm/ sec] iz L fZo 3 2 0 [mm] tLT. A3'b‘4’ //) 

m,ti^'^mzLfzo tfz. iaft7.u-7"4 1 i: 

${±23 [mm] hti-otZa 

tfz. LTI±. h/-cO§g^m h /-i^WS T [%] 79?^-^ 1 t IWlli 2 . 3 [ 

%] <Dii(D^m^-fzo mmm2tLx^ :i<Dmmi<z^^^m,i^mm4XYi--mm^ 5 [ 

w t %] t7 [w t %] t b h 

/-(DMh cp (•) xmLfZo H6 j: d {C. h 

[w t %] t7 [w t %] ^^’ftLCDi)(Di). b 

h i--coSli 2 0 0 [g • mm/m i n] lilT'e^)b. h / -?i^ti:#{± 6 0 [ 
mg] i^Tic^b. if^t^^ji'X'S-^fzo i^z. a 

<h ^mmL/zo 

tfz. it^0!l 3 t LX h-t-m^^ 8. 5 [w t %] t Lfzt iz 

h X-M[i 2 4 0 [g • mm/m i n] tiiint/co 
xisimx>m^^43Z’^^/zo i2i6 4> (X) ^m'ri(0X'S^o zo^i^xa. 

b^~MnkM^^'6 0 [mg] ±:i±/^b. tfz. mmtzmmmj^i- 

z t ^mmtfzo 

[0 0 3 2] 

j^T^^'O. 9 6 ct b b t , b ^afttf <b 

ti* i: 7 b -7 bTj^'^^o ¥±^Rf^)^;^"'0. 9 6 i b v^ b /-{±. 

±iZli<DE- S P ARTT/7-r-b-'--eitPJL^cllwm b/-^WS T [%] 

[S]{r*b> b/-fl^f{75"'^<b1-^- Ti5*m^J3 {C^i-i b {3. 

3 ] 

b/-<bLT. $5¥ttB^<^|S]±<bv^9 *75-(b^l^Rff^JS> 0. 9 6 <^ b /- ^fflv/co 
-e L T . 2 ^ 4 /. k 4 9 i b ^ iift^ >9 - / 4 1 

@$59b'I^T»it]|iJ{iM^J 4 7 i 9 {^■BI^14SPIt75-^^^Ab Pv-;P4 8 ^rl5{t. 

^P^S$^17 [mm] tm^^o tfz. ^ 4 9 {Ci b?2i^±{ffi^ 6 0 [mg/ 
cm^] t ^ 40 [mg/cm^] <b®^L7^.:t <7) Tto '9 — 7' 4 1 <7)^9^ (± 

3 8 0 [mm/ sec] <7) i t t J: 9 4 /\ 3 t LT. 

-htf'mi: L"C40 [mg/cm'] . 60 [mg/cm'] <hL/c^> 

ab/cb {^P3P^^il9§1-^glmm b ^ 6 (□) 

X0:Lf'Zo [l!6A'Li6i‘J:9{-. ?5<^-h{fm^^'4 0 [mg/cm-] . 60 [mg/cm 
2] {;i3p^^ii9i-r^ii^m b/-c7)»(±2 0 0 [g 

•mm/mi n] JslT/Tbb. b/ — ^Mm{±6 0 [mg] JilT/^b. 

^fzo ifz. mmizmmfm^fr''X t 

tr^BLfZo 

tfz. Jt^0!l4 t L-cai^-h{fi^ 8 0 [mg/cm2] tLfzii<7)^my^^fztZ^^ 
m±^m^fz>oizmo^immiri>mwmhi--mii2 6 0 [g-mm/min] tmm 
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Lfzo ni6 4^ (x) 

ho h :^-^f^m75«6 0 [mg] W^l'^)\^^m^fZo t fz 

[0 0 3 3 1 

mmi. mm2. mm3<D^m:^-h. 

i^2 0 0 [g*mm/min]iilTt-i‘/&Clh'C\ l':^ — fjiti: ^ tc Jfp x -6 Cl h 

i f <b i'lfz t W i> o 

tfz. mmsx^. hi^-^ws T [%] <D h i- - i m 

L 7t 0 H ^ P^ ?r -2) 

ixfztW:^^o 
[0 0 3 4 1 

^iz . :^mmmm izanh m^^n- iz'o^.^xmmi-^o 

4 -cf± . 1 v d , v l . 0 - 7" 4 

1 izmu^tihmt^u T h.(7)miiLV B(om^.tK >mx>m2 <Dm^^mfzi- x 0 iz ltv^ 

h o 

(i5:2) 

0<|VD|-|VB|<|VD-VL |<250V 

:itii±. 1 coamm#rn75^'^'^ < ^ <9 ^ izff-th^m • Mit<Dm^ioMnz 

X X>W:M'^i\L'^Wih ia(X>XX)ho mmMMW.X'ii. 

wm\n.umtLv T> . ^a0^'^'-rT^<7)^^^vB^'^4L^'^^-3 5 0 [v] 

. - 50 [V] . - 250 [V] , 'X’XioibMi^f-'Xy'y^Jl' 2 0 0 [V] (VL-V 
= 2 0 0) oTv^^o L;6-L. Z . VDtVBtX) 

. ±m<DXoiz. 

h"/ — 4^200 [g-mm/min] JCIT iZ-X h Z tX\ h X — ^t5:Hfel3X hiJ ~f , 
mw^miifiizn^i>z tifix^ho 
10 0 3 5 1 

ht^. FX-#**7:)^'i . 5 xxXXrxX)h X d izirho 

m3) 

X=0. 6 X h h 

zixii. 1 ±x>mm h StIc# 1 z t 

^hm'j''hx-ixmMX(Di. 5f^fxrx$)hfzify. i>m< 

m^Lfzm'kXii. mit^±iz h:h-76"')§fiUi#^L^v^J: d izX ^ i^<DX^ho 

[0 0 3 6 1 

XiBX co-fjKi h X — 6 . 8 [/^ m] ^ h X — 1. 05 [g/cm^] 

, $5^5^^ 9 0 % t LT, '£'^4=^ 60%t-r^t.X=6. 8X10“ “[cm] XI. 

05[g/cm^]/0. 9X0. 6 = 0. 476[mg/cm~]<?:^0> 1. 5XX=0 
. 7 1 4[mg / cm2](h^-2)o 
[0 0 3 71 

ni9{±. tLx. hx-umtt vx-mm 

mmzmn) t<DrM^7jiLfzx’yyx^ho ttz. mi oixvx-mn^^^y t 
LX. 1 ±x> h X I Dt:mh/zX)izs^pxmx<7)t 

0 . 6 m g/c m 2 oh X<D 1 . 5 1^(D t ^ co^^iXT izisif h h X -Sim (Xtt 
X^'tihX-mMizmM) ^Ti^XX^X yX^ho 09. 01OHj3V'T. h X-<D^m^li 
3 OXoX^ho ZtL<b<DX^X yiZX h t. m^i$^l±X> h X-ifmM^r±BXX> 1 . 51§ 

fXTlzm^i-^ ztx h X-mi¥y)^'5mXXTlz^^X^^h Zt^^'X:0^ho b X-®IP/»^'5 
miz’^^ht h x-<Dmm6^^it»xiy^^' 1 m t itmtx^^ 1 /2 5 t’xo. m 1 7i>^i^.i^x ^ 
^^mx^h:^L hx-mm^^'smirm^^ ti^^ifemxtx 1/3 e h^o hx-<Dm 
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0. 6m g/ cm2 t'f' ^ Cl t T'Hl 1 0 X 9 0. 6mg/cm20i:§ 

(D^W^^Lfzii<D-X:\ Clixii SMXXTK^J: -DX^^ch<D-^\ ^ 

o 

[0 0 3 81 

tfz. T7.YBizAc^mM:i-cbt. 

7'><t o^ii)L^-r< ^0. h ±ummmi i<zi5^jrcbitmmi(Dm. 
m.nx\ m^^'<^T7.VB\lAC^^m:LtztX^^ H6 4'0j:t®C^J2 0J: 9 O. h 

o 

[0 0 3 9 1 

^ StIc:# 1 t 4 i: L 

1 0 <h LT J: v^o ms IX. - h ') y iy I 0 x>—mf^MX$) 0 . 1 > It 

i^mm.4Km^. ^mmm2 1. ^ v 1 ^—i^t Lxxa-ty.ii- h o 

X 1 0 t LX^^cho Z (D X 0 Xa -ty ii - h V y X 1 0 tX^h Z tX\ 4 <7)^ 

b ^ a: XmPlX ^ Z tii^X § ^ o 

Xa-tyii - V ') y X 1 OIX. ^ ^ < 9 ^ . B.itWl 

[0 0 4 01 

9 x^mmfmx>mmfmmmzxtux\ 
hx-x>A^mmxcb ztx. v x-mmz^mx^ij xv mm^fipx^z 

t i)^X ^ o 

tfz. m‘^X.')-X4 0 0 Omm/m i n ^ Ji-C^) >2. t' i3 

V^T(±. m^Z^^)]XX)Cbo 

tfz. mi^X^)-XA 1 izW1mXchm.i^^<^ TX.tLXiX. 

BtL^^o mw.y^y( TXVB tLX^^Mm^^^tst. YX-:^mM^zm%XyXXiom 
mLxx<^^<o. hx-mm:M^^mxfzif)xx>^o 

tfz. Mi^x^)-X4 1 I<Z[H^^ themes od "L. mnU5 0 izis\^^XMi^^') -X 4 

1 4 7 ^-xxmMXy ximj^xchm^^ux>m^yfmm.^mm. 

4 0%XXXi>(DtXcho Zfuzx^. BCfti^HzmmX^^^XyX<D=.yX 
^m.<xi>zti)^x^. m^xyx^^mxhx- ko9 <^ 0 . 

m&mf] vx-m.WLX>mrnttii\,zmm.(n-mmmt^mck>zti)^xh:b 

o 

Xtz. Mi^^w.4 (Dm.%.Xy (O^Wi'fimtm')i\^XKo^.itWl J: 0 

mi/zW’m^^xx(ommzmm^-x7^i)^hm^xcho is^#i x 0 i>mmizmwj^^xm 
mx^ztx. mmmm^mmxch t^iz^ x<Dmmi<zmm^4tfj:i)^hm^xcb z tx. 
Lfzm^^zm-<. h x -rnnk^m^x z tii^x ^ ^ o 
tfz. 1 cOBfSlsmfi^VD. hzt[\mX T yW. 

]±^NStXcbt. 0< I VD I - I VB I < I VD-VL I < 2 5 OV^mfz L. 5.0. Ilftl&fn 

z t<DX'^ ^mX'UMMx tx^h t. mitwxcom.xxxm'^^ i . 5 x xxxt 

1, zXi,o zzx. MXHMMXX h X-^i'^hz X cbW^^Mx>y'<-yiz h < 

til 6 OXo^^XcbiXMmt t T X =t£#xKJtM/$5¥^x 0. exm^ti^o ZX>X 

9 ^ ii-e. 1 0 . i izxxx^^n • m 

mitW\(7y^m^i\:imi> ztii^X'^cho 

Li)-L. Z(Dmi1^^n-X^X. VDh VB 

, m^fiti:t^<r)mm.x^mi)^x.Lx>x^^. xzx. z<r>m^^\4i.^m^xz^^^. 

tz 19 {zmaU^Mi^X I X-m^ 200 [g • mmXm i n] XXTI^zXcbZtX 

. Yx-m.^Ki^mx 7 bxx')m\^^^mznx 7 t,zti)^x^ 7 t,, ttz. mitwixfom 
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iz V ■/ — 1 -h'ClSfPliif^(^JS?r#- 2 ) <-1 V ■/ — #^mXO 

Jitc h J: 9 I^Tt# 1 ±<^ h ^ ii^< 

■f^t. l':^-4 6 19 <D/1S 

i:=Sr<9> Hftp°pK^^^'lt$4l:TL^ 9o 1 ±0. h :l- -#*S^ Jinx, f- 0 

<7) ^ V > ift M K 4' IS ft ^ t# ^ o 

tfz. b -9-- 4 6 t . 9 6 i <9 ^ o 

v^-9 9 6 J: (9^§ h hi--^m 

^ '9 y L L ^ ^ 

t9^'0. 9 6 J: 19;'^^ v> h -/-li. ±i£OE - S P A R T 7 / -»f--etti|ij L/cggwm h 
^-i^WST [%] ^ 

tfz^ tm^mm.A t^-mz^wL. mmwmmm^mzmm^^-rz^^y'’ 

n -fe;^ :* - b '9 y v '^: LT ^ i v^o Z(DXdtc :7°n -t;^ :^ - h '9 y v 1 0 1 1" ^ ^ i: -e\ 

^ t ii^y: § ^ o 

[0 0 4 1 1 

[dll] mm^mjz^^^mmmmm<r>wtmmm.mo 

m2] 

[di3] Li6i-m.mmo 

[m4] Lib-fummo 

[dl5] E - S P ARTT:>-74'-if'--eftiiJL7t: h q / d 

Vy Vo 

y o 

[dl7] 

[dl 8 ] y°u^yij - h '9 .y 

[H9] h t LT. hi--HmMt hi--mmt(Dm%^7FL 

fzy^yy o 



[HI 0] y~9 ^ LT, mitWVyM. 1 ±0 h 

®ftft)S I t 0.6mg/cm2<7)<h^, XOl. 5 

^(Dt Y-f-mW-^^irify y o 

iw-^omm] 

[0 0 4 2] 

1 lS9lc# 

2 -tfcH jSfg^ M-*- «g. 

W 

3 S9t^M 
4 ^ft^M 
5 

6 y ')-y-y y^mW: 

7 

1 0 yn-bx;9 - h '9 -;/ v 

4 1 Sft;^’9-r 

4 2 

4 3 ms 
4 4 

4 5 m\i^^') 7 
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